Introduction
Organizations, especially freelancers and SME's, are increasingly looking for accommodation in a business centre because of the decreasing need of workspace, the increasing need for flexibility, and an increasing need for a higher service level (e.g. Gibson, 2003; Barber et al., 2005) . A business centre can be defined as a building with a number of spaces and possible some common facilities and/or services, which are offered to multiple organizations (Calder and Courtney, 1992; Weijs-Perrée et al., 2016) .
One of the most important advantages of a business centre is the opportunity to share knowledge with other organizations, because knowledge is a highly important resource for organizations (e.g. Wang and Noe, 2010) . Four types of knowledge can be distinguished, namely sharing public non-codified knowledge, public codified knowledge, private non-codified knowledge and private codified knowledge (Marouf, 2007) . This distinction is based on the level of codification of knowledge (i.e. documented in some form) and whether it is public or private (i.e. not publicly available or guaranteed by third parties).
Non-codified knowledge appears to be critical to innovation processes in organizations (Marouf, 2007) . For organizations, it is therefore important to get insight in their knowledge sharing behaviour and which factors of the physical work environment of business centres influence the sharing of different types of knowledge. Owners and managers could use such insights to create work environments that stimulate specifically private non-codified knowledge sharing between organizations and thus develop their office into an innovative hotspot.
Previous studies mainly focused on the influence of the layout of the work environment of single-tenant offices on the overall knowledge sharing behaviour within a large organization. These studies showed for example that shared facilities or spaces, open and flexible workspaces are important for facilitating knowledge sharing (e.g. Staplehurst and Ragsdell, 2010; Kastelein, 2014; Rashid et al., 2009; Appel-Meulenbroek, 2010) . However, research into the influence of the physical work environment of business centres on the type of knowledge (i.e. content) that is shared between and within organizations is still scarce.
Personality and demographics are also important indicators of sharing knowledge. For example, differences were found between men and women sharing non-codified knowledge. Men discuss more often their work during an interaction than women (Pangil and Nadurdin, 2008) . With regard to personality, research showed that people who are more agreeable and conscientiousness are also more willing to share knowledge (e.g. Gharanjik and Azma, 2014; Matzler et al., 2008; Gupta, 2008) . However, these studies also focus on knowledge sharing within larger organizations, instead of between organizations (i.e. freelancers or SME's) at the scale of a business centre. So far, research into the relationship between personality, demographics, the physical work environment and sharing different types of knowledge within and between organizations in business centres is limited. The aim of this study is, therefore, to analyse the influence of personal-and business centre characteristics on knowledge sharing in business centres. Data was collected among 268 users of 53 business centres in the Netherlands. The data was analysed by using a seemingly unrelated regression analysis (SUR).
The following section reviews the existing literature on knowledge sharing, personal characteristics, the physical work environment and knowledge sharing. Then, the data collection and methodology are described. In the fourth section the main results are discussed. The final section contains the conclusion and discussion. This definition has been widely used (e.g. Hansen and Avital, 2005; Chen et al., 2010; Yu et al., 2010) , because it shows the importance of the role of individuals in sharing knowledge.
Several studies have tried to categorize knowledge into different forms or types. First, Polanyi's (1958) distinction between explicit and tacit knowledge is widely used in research on knowledge sharing (e.g. Nonaka et al., 2000; Seidler-de Alwis and Hartmann, 2008) . This distinction is widely used in knowledge (sharing) research (e.g. Nonaka et al., 2000; Seidler-de Alwis and Hartmann, 2008) . Explicit knowledge (i.e. codified) can be deposited, managed, transmitted and stored. This type of knowledge can be found in for example books, newspapers, magazines, television and Internet. It can be shared in the form of data, scientific formulas, manuals or patents. Next, tacit knowledge (non-codified) can be described as personal knowledge and arises from for example procedures, commitment, values and emotions. Tacit knowledge is, because of its personal character, difficult to formalize and communicate (Nonaka, 1994) . Tacit knowledge is acquired by sharing experiences, observation or imitation (Seidler-de Alwis and Hartmann, 2008) .
Knowledge can also be individual (within a person's mind) or collective (knowledge of a group of people) in nature (e.g. Kastelein, 2014) . Marouf (2007) used the terms codified and non-codified, instead of explicit and tacit knowledge, and explores whether knowledge is private (not publicly available or guaranteed by third parties) or public (available and verifiable through third parties). These two dimensions serve to distinguish:
• Public non-codified knowledge: general, work-related, context-free, depersonalized, verifiable through third parties and not documented in any form; • Public codified knowledge: general, work-related, context-free, depersonalized, verifiable through third parties, documented in some form and written in the form of standard instruments (e.g. company reports and manuals); • Private non-codified knowledge: personal or informal, context-specific, subjective, personally sensitive and not documented in any form (e.g. beliefs, viewpoints, insights and experiences); • Private codified knowledge: informal or personal, context-specific, personally, sensitive, and documented in some form (e.g. correspondence and personal notes).
This typology is an extension of the widely known distinction between codified and non-codified knowledge, and thus better reflects real-world situations. For example, not all codified knowledge is available for use and not all non-codified knowledge is private (Marouf, 2007) . These different forms of knowledge are simple, easy to use in models and easy to explain to people in practical life (Marouf, 2007; Mládková, 2014) . Specifically, private non-codified knowledge is important for the target groups of business centres (i.e. freelancers and SME's), where this type of knowledge is mostly shared through (informal) face-to-face interactions (Wang and Noe, 2010) and highly important for creative and innovative work (Ngah and Jusoff, 2009 ). In addition, it is recognized that noncodified (tacit) knowledge adds more value to the innovation process than codified knowledge (Marouf, 2007) .
Knowledge sharing, which is an activity through which knowledge is exchanged, has received increasing attention (De Vries et al., 2006) . For example, Easterby-Smith et al. (2008) suggested that knowledge sharing between organizations is more complex than knowledge sharing within an organization, because of more substantial boundaries between different organizational cultures and processes. However, organizations could improve their competitive advantage, knowledge and innovative capabilities by sharing knowledge across organizations (Easterby-Smith et al., 2008) . Therefore, it is important to not only analyse knowledge sharing within an organization, but also between organizations and to focus on different types of knowledge that is shared.
An increasing number of studies analysed personal factors (e.g. personality, demographics and work-related characteristics) that can influence this knowledge sharing within an organization. First, personality is an important indicator of knowledge sharing (e.g. Matzler et al., 2008; Gupta, 2008) . The Big Five Factor Model (extraversion, agreeableness, conscientiousness, openness and neuroticism) is a generally accepted model for describing individual personalities (Cabrera et al., 2008) . Previous studies showed that people who are more agreeable and conscientious are more involved in knowledge sharing activities (Gupta, 2008) and people who are more conscientious, agreeable, open and neurotic are more willing to share knowledge (Gharanjik and Azma, 2014; Matzler et al., 2008) . People who are more agreeable, extravert and open are probably also more willing to share private (non-codified) knowledge with others, which is important to be innovative.
Furthermore, several studies analysed the relationship between demographics and knowledge sharing within a (larger) organization (e.g. Ismail and Yusof, 2009; Pangil and Nadurdin, 2008) . These studies did not find any relation between age, education level, work experience, organizational tenure, job tenure and knowledge sharing. However, the evidence regarding the influence of gender differences is mixed. Studies showed that female entrepreneurs have a smaller entrepreneurial network (Klyver and Grant, 2010) and less often discuss their work during an interaction (Pangil and Nadurdin, 2008) . Therefore, woman probably also share less non-codified knowledge with others. On the other hand, Alhammad et al. (2009) found no significant relation between gender and knowledge sharing. Although a few relations were found between personal characteristics and knowledge sharing in previous studies, it remains unknown if personal characteristics influence knowledge sharing within and between organizations at the scale of a business centre.
Business centre characteristics
Business centres could vary depending on the level of shared services and facilities/spaces that are offered. Several services can be described based on existing literature (e.g. Weijs-Perrée et al., 2016; Laterveer, 2011; Calder and Courtney, 1992; Ketting, 2014; Troukens, 2001) , namely business services, secretarial services, cleaning and maintenance, security, managed technology, consultancy services, networking events, catering, use of coffee and tea services and furniture. The use of these services could influence the way and what type of knowledge people share within organizations and with people from other organizations in the business centre. For example, the use of networking events probably increases sharing public non-codified knowledge, as people mostly attend these events to meet new interesting people to share common and new knowledge. Consultancy services can help and provide organizations with new knowledge to improve their performance. Business centres also provide concentration rooms, office space with fixed workstations, office space with shared workstations, a combination of fixed and shared workstations, atelier space, laboratory space, conference room, informal/social space, project/creative space, reception, kitchen, coffee corner, storage room, showroom or a business unit (Weijs-Perrée et al., 2016) .
Previous studies showed the importance of the physical work environment for knowledge sharing within larger organizations. For example, different office designs and workspaces are likely to influence knowledge sharing in a different way (Kastelein, 2014; Suckley and Dobson, 2014; Rashid et al., 2009 ). Open-plan offices stimulate the number of interactions and therefore probably knowledge sharing behaviour as well (Blakstad et al., 2009; Becker and Sims, 2001; Chigot, 2003) . Although open work environments stimulate non-codified knowledge, this knowledge is more likely to be public, because for sharing more private knowledge people might want more privacy (e.g. a closed meeting space). A workstation (desk) is one of the most important knowledge sharing facilities (Staplehurst and Ragsdell, 2010) , because interactions often occur in or near workstations (e.g. Rashid et al., 2009) . Van der Voordt and Van Meel (2000) suggested that a non-territorial workspace (a workspace that is flexibly used by employees who do not own a workspace) could lead to problems for interactions, as people cannot find each other or a suitable workspace. Thus, if people cannot find each other, they probably share less non-codified knowledge with each other and thus relatively more codified knowledge (e.g. through e-mail). On the other hand, using a non-territorial workspace might increase the chance people interact and share knowledge with new people (e.g. people from other organizations). It is also recognized that meeting spaces (Staplehurst and Ragsdell, 2010) , informal meeting spaces (Chevez and Aznavoorian, 2014) , flexible individual workspaces (Binyaseen, 2010) , open and common workspaces and common shared areas (e.g. kitchen, play/game rooms, lounges and library) (Kastelein, 2014) are important facilities or spaces that could increase the number of interactions and eventually sharing (non-codified) knowledge.
In summary, based on previous studies in single-tenant offices, it is assumed that personal differences (i.e. demographics and personality differences), the use of offered facilities and services (e.g. meeting spaces, informal/social spaces) as well as the workspace type may influence sharing different types of knowledge within and between organizations (see Figure 1) . Previous studies have not considered the influence of the physical work environment of business centres on sharing the different types of knowledge. Especially in business centres, where organizations share spaces, facilities and services, and where knowledge sharing is an important motivation to use these offices (e.g. Sykes, 2014) , further research on this topic is needed. Therefore, this study contributes to previous work by analysing existing theory on the influence of the physical work environment on knowledge sharing in a different context (i.e. business centres), controlling for personal characteristics in a multivariate framework. A second contribution of this study is that besides knowledge sharing behaviour within an organisation, also knowledge sharing between organizations (mostly SME's and self-employed workers) is analysed. Finally, this study focused on sharing different types of knowledge sharing, which was still missing in previous workplace research. 
Methodology
Data was collected in January and February 2016 by means of a questionnaire. The aim of the data collection was to collect data of users of 139 business centres that participated in a previous study. Owners and managers of these business centres were asked to distribute the questionnaire among all their tenants, who were subsequently asked to distribute the questionnaire among their employees. In addition, some business centre users were personally approached to increase the response rate. This resulted in a total of 299 questionnaires (177 online and 122 paper-and-pencil questionnaires). Only 268 questionnaires were used in the final analysis, because 32 questionnaires had several missing values. This questionnaire consists of open and multiple choice questions about the respondent's personal-and work related characteristics, namely age, gender, education level, organization type, work situation, hours working in the business centre, position in the organization and business club memberships. Respondents were also asked about their personality. Personality was measured using the Five Factor Model (extraversion, agreeableness, conscientiousness, emotional stability and openness), using the Ten-Item Personality Inventory (TIPI) (Goslin et al., 2003) . Respondents were asked to indicate if they agree with ten personality traits (i.e. extraverted, enthusiastic; critical, quarrelsome; trustworthy/ disciplined; anxious, easily upset; open to new experiences, complex; reserved, quiet; sympathetic, warm; disorganized, careless; calm, emotionally stable; traditional, uncreative), ranging from (1) strongly disagree, to (7) strongly agree.
The four types of knowledge sharing were measured based on the distinction by Marouf (2007) . In the questionnaire, respondents were asked about the frequency, ranging from (1) never to (7) multiple times a day, they share the four types of knowledge within organizations and people from other organizations.
With regard to the business centre characteristics, respondents were asked about their workspace type and use. Respondents could choose from the following types of workplaces namely if they work alone in a closed space, together with others in a closed space, an open space with and without partitions. In addition, they were asked about the use of their workspace (i.e. a personal office that is used by one person, a workspace that is shared by two or more fixed users and a flexibly used workspace that is freely used by all employees) (adapted from Van Meel, 2000) . Furthermore, respondents could indicate the frequency that they use an offered shared facility on a 7-point Likert scale ranging from (1) never to (7) multiple times a day. If the facility was not available in the business centre, respondents reported the frequency as 0 (never). In addition, the use of services was measured by asking respondents if they use (yes/no) offered services in the business centre.
Although the frequencies of sharing the different types of knowledge are measured on a 7-point scale, these are considered as interval variables in the analyses. To simultaneously analyse the relations between different sets of personal-and business centre characteristics (independent variables) and different types of knowledge sharing (as dependent variables) in a single model system, a seemingly unrelated regression analysis (SUR) was used. A SUR is used when multiple regression equations, with different dependent variables that are related to each other and different sets of independent variables, are analysed at the same time (Sun et al., 2014) . In this study, the equations with the four types of knowledge sharing as dependent variables are also related to each other. Therefore, SUR is a suitable method, as an extension of linear regression analysis that allows correlated errors between equations (Sun et al., 2014) .
First, eight multiple regression analyses (stepwise) were performed. Based on these analyses, variables that were found to have a significant effect on the dependent variables were included in the SUR analysis. Variables that were not found to have a significant effect in the multiple regression analyses were not included in the SUR (i.e. empty cells in Table 3 and 4). Table 1 shows the sample characteristics. The sample consists of 68% men and 32% women. The average age of the respondents is 40 years, with a standard deviation of 12. A high percentage of the respondents (80%) have a high educational level (undergraduate or post graduate). Most respondents work as a freelancer (30%) or work at a SME (39%). Only a small percentage of the respondents (15%) work at a start-up enterprise or at a large enterprise (8%). Many respondents (40%) work on a fulltime basis. Most respondents are extraverted, open to new experiences, sympathetic, self-disciplined and emotionally stable. With regard to knowledge sharing, respondents share weekly knowledge within organizations and less than once a month with people from other organizations. Public codified knowledge is the least shared by respondents and private knowledge is shared the most in the business centres. Table 2 shows the descriptive statistics of the business centre characteristics. Accordingly, respondents most frequently use the kitchen, print/copy area, elevator and the coffee corner. A concentration room, common terrace, lounge space, event space, project-, creative-or classroom and atelier space, were used less frequently. These spaces are probably less frequently offered by the business centre. With regard to the services that are offered, 40% of the respondents use coffee/tea services, 37% use managed technology services, 35% use secretarial services and 30% of the respondents attend organized networking events. Only 3 % of the respondents use business and consultancy services. These services are not always offered by the business centre. Furthermore, most respondents work together or alone in a closed office (76%) and have a fixed workspace (79%). Only 9% of the respondents work in a flexible workspace. 
Sample

Model results
The normal probability plot of the residuals of the regression analyses shows that most of the residuals are normally distributed. Some of the residuals are slightly skewed and therefore the results should be interpreted carefully. The results of the SUR (see Table 3 and 4) indicate that sharing the four types of knowledge is indeed influenced by personal characteristics, the frequency of using offered facilities/services and workspace characteristics. The regression sum of squares (SSR) measures how much of the total variation is explained by the regression. In addition, the mean square error (MSE) measures the fit to the data. The smaller the MSE, the better the model explains the data (Li, 2010 ). The first model (i.e. knowledge sharing within organizations) has an adjusted R 2 of 0.307 for explaining the public non-codified knowledge, 0.332 for explaining public codified knowledge, 0.382 for explaining private non-codified knowledge and 0.337 for explaining private codified knowledge. Overall, the personal-and business centre characteristics explain between 33.2% and 38.2% of the total variance of the types of knowledge sharing. In the second model (i.e. knowledge sharing between organizations), personal-and business centre characteristics explain between 18.6% and 31.2% of the total variance of the types of knowledge sharing. Thus, probably other characteristics are important for explaining knowledge sharing between organizations than for sharing different types of knowledge within an organization. For example, differences in organizational culture (Xerri and Brunetto, 2010) , structure (Chen and Huang, 2007) and size (Chevez and Aznavoorian, 2014) could also influence knowledge sharing between organizations.
Knowledge sharing within organizations
The results show that the four types of knowledge sharing are all positively influenced by younger and male workers. Although it is recognized that older employees have more valuable knowledge and work experience to share (Oye et al., 2013) , results showed that older employees share less frequently knowledge within their own organization.
With regard to the physical work environment, the results show that frequently using a canteen (positive, except sharing public codified knowledge) and meeting space, and not having an individual closed workspace positively influence all types of knowledge sharing. Kastelein (2014) also showed that open and common workspaces, common shared areas (e.g. canteen or lounge space) and meeting spaces are the most important facilities for enabling interactions between colleagues. In addition, meeting rooms appear to be one of the most important knowledge sharing facilities for SME's (Staplehurst and Ragsdell, 2010) . Table 3 shows that more private non-codified knowledge is shared by people who more frequently use a space for copying and printing. It was known that an area for printing and copying stimulates unplanned encounters, for example when people are waiting for printouts (Hua et al., 2010) . The results add to this previous work that also the particularly important private non-codified knowledge (Marouf, 2007 ) is more frequently shared in printing/copying areas. The results also show that frequently using a project/classroom negatively influences the frequency of sharing public non-codified knowledge within organizations. These spaces are probably used for team meetings where privacy is necessary and thus more private non-codified knowledge is shared. However, no significant relation was found between sharing private knowledge and the use of a project-or class room. Furthermore, knowledge sharing within organizations is not influenced by one of the personality traits. Typical business centre facilities/services (e.g. lounge space, event space and consultancy services) were also not found to have a significant effect on knowledge sharing within organizations. 
Knowledge sharing between organizations
As can be inferred from Table 4 , freelancers share more public non-codified knowledge with people from other organizations than other user groups in the business centre. Club membership increases the frequency of sharing private non-codified knowledge. With regard to personality, traditional or uncreative people less frequently share private non-codified knowledge with people from other organizations (e.g. beliefs, viewpoints, insights, and experiences). Previous studies also showed that people who are more open to new experiences are more willing to share knowledge (Matzler et al., 2008; Gharanjik and Azma, 2014) . However, previous studies did not look into the influence of personality of business centre users on sharing different types of knowledge. Furthermore, results show that personal characteristics, such as age and gender are less important for knowledge sharing between organizations, compared to knowledge sharing within organizations.
With regard to shared facilities/services, the results show that the frequency of using a lounge space and canteen/restaurant increases the frequency of sharing all four types of knowledge with people from other organizations. In addition, people using an event space more often share public non-codified and private knowledge more frequently with people from other organizations. It was known that common areas in single-tenant offices stimulate interactions between people (Kastelein, 2014) . These results contribute to existing literature that using shared informal facilities and services in business centres could stimulate sharing non-codified knowledge between organizations as well, which is important for the innovative capabilities of organizations (Marouf, 2007) . Although printing/copying areas were found to be important facilities for sharing private non-codified knowledge within organizations, no significant effects were found for knowledge sharing between organizations. Conversations at a printing/copying facility might be too short and casual to share knowledge between organizations.
Private and public codified knowledge is more frequently shared by people who use a non-territorial workspace that is used by all business centre users. A previous study in singletenant offices showed that interactions often occur in or near workstations (e.g. Rashid et al., 2009) . Therefore, the use of workspaces in business centres is also very important for knowledge sharing with people from other organizations, especially with regard to codified knowledge. This shows the strength of implementing non-territorial workspaces (mostly available in co-working spaces) for creating a knowledge sharing community. 
Conclusion and discussion
Business centres (especially co-working spaces and incubators) are mostly branded as innovative work environments and also valued by tenants because of knowledge sharing opportunities with other organizations. However, it was still not clear which type of knowledge users mostly share within their organization and with other organizations and how this behaviour is influenced by the physical work environment of business centres (controlling for personal characteristics). The aim of this study was therefore to analyse all hypothesized effects, based on the literature review, on sharing different types of knowledge within a business centre. It provided new insights in particularly which types of knowledge shared are influenced in which way by the physical work environment of business centres. Another contribution to previous studies is that this study looks at knowledge sharing within as well as between organizations. This study was thus able to test existing theory on knowledge sharing within organizations in a different (shared) office context and simultaneously create new theory on how to support knowledge sharing between organizations in such offices.
Results showed that personal characteristics, the use of shared facilities and services and workspace characteristics influence sharing the four different types of knowledge within and between organizations. With regard to knowledge sharing within an organization, only a few differences between the different types of knowledge were found. Sharing knowledge within organizations was influenced by the frequency of using an individual closed workspace (negatively), meeting space (positively) and a restaurant/canteen (positively). Thus, similarly as in single-tenant offices, use of these informal spaces and working in a more open and flexible workspace is also important for knowledge sharing within organizations when working in a business centre. In addition, people who are more willing to share knowledge, tend to use these spaces more frequently. Furthermore, the results showed that age and gender are important indicators for sharing all types of knowledge within organizations. HR managers of tenant organizations could stimulate older workers to share their valuable experiences and knowledge (Oye et al., 2013) with younger colleagues and vice versa, which could be beneficial for organizations.
Besides knowledge sharing within organizations, the study also analysed knowledge sharing between organizations, at the scale of a business centre which is its main contribution to existing literature. Research on knowledge sharing between organizations at the scale of a business centre is still scarce. The results showed that frequently using an informal meeting space (i.e. lounge space, event space and canteen) is important for sharing non-codified knowledge with people from other organizations. Especially, this type of knowledge is an important resource for organizations to increase their creativity and innovative capabilities (Marouf, 2007) . Thus, owners or managers of business centres that aim at stimulating knowledge sharing between the tenant organizations in their buildings should offer more and attractive informal/social spaces and flexible/open work spaces. Managers of the tenant organizations should also motivate their employees to use informal/social spaces, meeting spaces and project spaces, to increase knowledge sharing within organizations and people from other organizations. For larger organizations, it is important to discuss with their facility managers to optimize the use of these meeting spaces, where smaller organizations need to discuss this matter with the building managers.
Public non-codified knowledge is more frequently shared by people who use consultancy services. No other relations were found with regard to services. This suggests that physical characteristics are more important for knowledge sharing with people from other organizations, than non-physical characteristics (i.e. offered services) of business centres. In addition, these services will probably be used and offered less often than spaces and facilities. Therefore, owners and managers of business centres should focus more on the physical aspects of the building to attract innovative tenants that focus on knowledge sharing. However, it is still important that business centres offer a high service level (i.e. coffee/tea facilities, catering, managed technology services and secretarial services) to differentiate themselves from other business centres and thus retain and attract more tenants.
Overall, the results provide new insights in the influence of the physical work environment of business centres on sharing types of knowledge within and between organizations. In addition, results show that knowledge sharing can also be explained by personal characteristics. These results are interesting for building managers to focus on and support tenants that want to share knowledge and to be innovative. For example, building managers could select innovative tenants, organize meetings between tenants that could learn from each other and organize networking events. They could also monitor the perceived support for knowledge sharing of tenants and adapt the physical work environment to these outcomes.
The generalizability of the results can be improved in future work by drawing on a larger dataset by analysing real-time knowledge sharing behaviour in business centres. Also, data from different countries could give more insight into cultural differences with regard to knowledge sharing.
In this study, only people's overall subjective knowledge sharing behaviour was taken into account. It is therefore interesting for future research to analyse people's preferred locations in the building to share different types of knowledge. In addition, analysing people's real-time knowledge sharing behaviour could give more insight into how, where and what type of knowledge people share in business centres.
Further research is needed on this topic and needs to include several other important knowledge sharing antecedents (e.g. network size, organizational culture, business sector and trust between people) to strengthen the analyses. It would also be interesting to analyse the influence of personal characteristics on knowledge sharing and the mediating effect of the use of space. This would give more insight in different user groups of business centres and their knowledge sharing behaviour.
